Quantitative and multiplexed study of endothelial cell inflammation.
Endothelial inflammation plays major roles in all phases of the atherosclerotic process, the leading cause of death by cardiovascular disease. Both innate immunity and endothelial adhesion molecules contribute to endothelial inflammation. In this work, we applied multiple antibodies (Abs) to measure changes in expression levels of six proteins in response to inflammatory stimulation. These six proteins include toll-like receptor 2 (TLR2) and toll-like receptor 4 (TLR4) representing innate immunity and four endothelial adhesion molecules such as vascular cell adhesion molecule-1 (VCAM-1), intercellular adhesion molecule-1 (ICAM-1), E-selectin, and P-selectin. We observed two different types of dynamic behaviors among these proteins upon inflammatory stimulation. Increased expression of toll-like receptor 2 (TLR2), P-selectin, E-selectin, and TLR4 peaked relatively early (after 4 h of stimulation) while VCAM-1, and ICAM-1 showed a more gradual and consistent increase in expression with stimulatory time. The magnitude of this increase was significantly greater for VCAM-1 and ICAM-1. The multiplexed detection developed in this study using fluorophore-conjugated primary Abs provides an approach for live cell and in vivo imaging of endothelium inflammation for quantitative characterization of multiple proteins within a network.